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[tf*^i] £»©>*y*»b£injft*w« (sl 

M) Sr^ffU ^SLM^^S^y-lrttfi't/Vf 

-f7r^ h«*fe-efcot, MIES lm 

rtJ-^i-So-ttBSr^-rstufES LM©n— fci&SiJ 
LTMJ&I-S S LMd — SrSasiJi-S^xyT'tx #y-tr 

L-2pt>*NSi-5 S LMD-^Cyty hjTVl— :7V9fc: 
^4*l^/>J:?^-y-fey :7V9©HtrfE#S LM©n — 

y -t s/ t> — 7°p^-e^sic:# yt^f if/v-zfa axf 
[oooi] : 

[^©js-ras^fca-i?] ^pj^^-^tV^u 

[0002] 

[^©ftfl?] Sm^SMS (S LM : spatial light 
modolator ) teiS<J^7i-r ^ — v^-f ^^W V^T"^ 

*:i«5#v\ ioOpj^Sr^i-5€»^SLMTU--< 

[0 0 0 3] 7 f ^;VW^o?7-7-'M^ (DM 
D : digital micro-mirror device ) 14 S LM©l8i"T? 

9— tt*ttfc«Ml 1 f@£A-t© t t) tftt & 

[0 0 04] ffi$-<D1$Wz}?<Di?#-teA' : &:*>'*7 , tZ> 
SrWJtTKl/^tSCi^-etSo DMD© 5 5-31 



2 

{>L< Ho— J: 9#5 7 

SrtCiDDMDB'n-K" 
[000 5] tr^-fe^— ^tt^HI "fc'y hT'U— X 
(bit-plane) " 7*-vs; F-eDMDO^t !)t;W^ 

(bit-weight) K:«fc !> IBB^a-US. ^©7* — ?y hX 
f4l 71/- AjWWHw, #**S J tCO $7—38^0311 

h t° ? -tr/Htt© *fc 5 1* y h -7 1 b &mr K 
[0006] *9— ' r^— *j\zttirz>io<ojjmi±. & 

(R, G, B) iCOV^Tlfi-fo<0, 3 iBODMD 
5r^ffl-t-5r tT'fcSo #DMDO»M-5WW 
5>©3ttt«**!»Mao*9— St*pJW5 J: 5KntoKS 
tu5o t>5 loco^^UBcoDMDii^feEDISr^i" 
5*7—*^—^ (color wheel ) SrgffltS:^^ 

so - jr ^ix^SB-flsStfr g © *-ev— ' 7" w-v^ 

3©*fetf»4 2iBcODMD^{feffiSH, — ^(4 2fera© 

[0 0 0 7] 

^fiTttptJbS^ DMD'<-^7 ! -f7<7'Wv' 
.^'7 i Ad»6>©^©p 0 pK(4T-5"7r^ h«:«WHi-<5r t 
tc«t!?eSc#$ix5 0 f4ft*7-f7r^ hlc»4«^# 
40 gfcSS/^Lfct), @©huT*#?:So 

itS*s-&**T/5o t>5 lo©7-f77^ hf4S!)#%$I5^ 
-Cfe9, -?:^(4^ibWSrg-CiioTV^5^{c»fa^?l5 

IK i LTatu^o m®mmti.ibrtti*=- ? -^fc* «■ 5 =■* 
77^ nt*B»-e*>s. ^^-y^s-fbt v,x<®hfrz>*f 

— $ a—y*j y^fe*{Eflt5 DMDf W 
•rA[c:#W'iftiia©Z- < ?-7Ti!' htfeSo 
[0 0 0 8] 
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3 

R©**y£»kffira#aawB (slm) 

-efeSo r^ttOv^xATtt, #SLMflR45*7 
5S.LMD- fi'RICy-fey ^rtfctt&l\> SL. 10 

t5r- ^^n— K^nSo :©7-^(t jjtoy-ty 

h *ffls<-7\c t° ^ ir /i^ — * (D N *>5tfyh!>*-fhS: 
ttSf-^^p^- K$^^l: x f^f W £H 

[000 9] >WSWospJjfttt y ir ^ h -:/as*ttS-f . 
£ S LMd- Sr^AyTl>>feV^fcfe. y^y y h y ±y h 20 

fc£o x^-y * h y-ir </ h«*is*3p-e*)ix 

[0 0 10] *»Wl±li©S LM^ffllT^7-* 
<DS LMn — Ud»ftt\ locp*9r-»cati-5 y -fey h,- 
[0011] 30 

H8W©SBto»tt] B 1*5*1*181 2 tt\ *:*v«v s 
LMtI<5< Tvr^r/W v^^a 1 '0*5^2. ; 

0(D^n s/^ElT&So i/^fA 1 0f±;*77 — Tfc^— /V 
HB©S LMSHfcJH tt^So ^fA20tt3fl©S 

[0 0 12] #];tfc£, ^fA 1 0COS LM 1.4*3*0^ 
^7A2 0OSLM1 4f*DMDS!S LMtfc^o «: - 
nii-ZZolz^ *J8WCfi^*y*a-ft:SLM«s«fflSv ■ 
*t6 0 s LM^DMDtfc5i^.l:ii;. y ir^'h 



4 

[0 0 13] v-^^A l 0^rA2 O^Sfai" 5* 

[0 0 14] Hi*sJ:Via2fctt, ^BfE&SKioT 

■f-ftftfPfil^o-XK^t^as^ (clos 
ed captioning ) «0«tg(CttA $ ftift<0fl|j£S9Rtt: 

[0 0 15] i/Xf-Jx 1 O^it^^xA 2.0 tt W 7D 

^hoi^K" *dEif*fc^lDJ:5 4«iaS:*U DMD 
1 4^^*/i^^— *£^£5fcft<0, 
7^4 * 1 1 , MI^fA 1 2, Sitf7i/-A^* 
yi3, Sr^tf. w*bfeO*j*K*K:o^Tf±SOiy* 
1 0*5J:C*^7 1 ^2 0tC#UT*»fc«WU DMD 
l 4*5j:W2o©i/^7 t A©BBig-r53t^fcot^Ttt 

DMD tl< fiv^^A 2 0C0#^cC0DMD 14 5:^ 
"To • 

[0 0 16] |f^y^-7x^^l lf4T^-c7^A^7 

^> . ff-f - Sr t° 9 ±/>"f— 9 — ^ L * n 
^i^W*^— ^Sr4)-HI"f-5, A/Dny/W*JJ:t; 

[0 0 1 7] ^nir^i^i/^x^ 1 2f4$^^^b 0 ^ 
. tr^-fe/v^— ^^^{t-f-So ^Dtyf^fA 1 2(4 
7^fy^ v 7t^<d, ' y x^^-f ^ 

[0 0 18] ^o-fey-^^xixl 2fci5ft*«J^|* 
^fiRGB — 9 $ tt 5 o • D M D .1; 4 <OW!^^^. 

[ ooa^ 9 ], lllfi«Vi± v .:^o-*y#i/^^ a 1 2 
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5 

"^M^^ya -fcylr" «rSA/-C^3. r© 
7* 'V x fix ^ft^^y^W V^H:** ?j Tfrlg $ ixT 

[0 0 2 0] 7l/-A^D 1 3fi7"niry1rv-;*7i>. 

l 3(4, A7Jt> b<f±ttl*(-*5V^T, x-^Sr 
"tVb/^-y" 7*-vy h^aSfcU t'yh7V 
->-r-^SrDMD^5o tt*©ftlff"T?*WWUfc,fc5 

y VV~— M=*9WIMJS*u<57;»-— ^y h-CfcSo 
mti9DMDl 4©#fc p *-fc/Wifc5B#Rg©l ty 

[00 2 1] ft^tfj&TV *7* W -^fi 1 0 t?f4 N 

7U— A^^ey i 3f4 77*;w^77" 

7"W7W- A{£*H-3^ S '7y &DMD 1 4— SS^tti 
ilUDMDl 4tti*i^e<3»-x-<5'Sr : }§5ii^T^ 
[002 2] $*©i£ffi-eBu!5LfcJ: 5 DMD 1 4 

* *B£P->— -7" >-^. (d <t 9 p — K $ 3xf -< * 7° W $ ft 
5 0 nfc'y Mf^-fer/^-^JC^LTtt, 7U-A»ffl 
Sfc<9 nfc'y hT'w-^dSfcS. 71"— .MBM<t>fc. M 

[0 0 2 3] ^ic|Hl*5J:tJ J ->'^.7 i Al 0 5r#KLT s 
DMD 1 4^RGBf-^©#7U-A' — ft:iO 
©#7 — f-^©l-71/-AiSi/yK 1 7* 

«fc 5[£$ft5. #t^/yhwf^^7 , K^li7i' 

in, DMD 1 4dS3S§J/«C^R|fc*v — 7*^— ;H 7£ 
Lfc 1 o©# 7-»c>tH-5x-* Sr*^-t"5 J; 5 1- $ 
ft3 0 Ufc^cT, ##7- (R, GteXTfB) 
5f-^f-v*/vfi*7i/-Ai5SS?4!ic#7-i:» 
1" 5 ->-< 7" >-->• * 9 Sr^-T 5 J: 5 fc BfrlB £ 

[0 0 2 4] ■>--!ryv't^7-v'^fA 1 

^ixtt[Hltei-5*7 — 7d--Y— /H 7±©— 
JBOKSftS. 120^X1 6 bf-J;9 7J7-7ti^ttD 
MD©?7— TH'Ot-l'X^ji'g-^Wc DMD^fj 

[0 0 2 5] 0 2*Jj;^v-^x-t,2 0Sr#P.LT. R, 



6 

#737-7vf/V^ 2 6f±*fc3#7— ©ft (R. G*J± 
tfB) £DMD14^-$-;U -t©#7— Kat-fST*-* 
tfS7V*7"UM'&;i-l,5 0 7-f;^26bl:l!)DMDl 

*K Hffil 9^-^l|X^$ix5c WfA2 0Clo(!) 

5^Sr%bTV^5c 

[0 0 2 6] <s*t& 1 0*Jj:tf«>X7.&»2 0©<fc 5* 
'7 _ >'v'^^7J 7 — H it^v^fDMD v'^x.&.Wpj 

9 * «■ fc. v ^ < oa»©#tf *» £ wetraMfcett $ ft 

TV^S. ^fttCfi^H^fffJgS, 0 7 9, "5 4 4* "» 

3 3, 3 8 5-H- "6&7fe3fr[fc;;i;7-7^ — ^Kv—^^ 
*>-TA'J5de" , *S4tl?i±SMffl 0 7/678, 7 6 1* 
20 "/NVl^ffigEp-rV XT'W v^x-Mrffiffli-^DMD 

0 8/1 4 7, 2 4 9f "f^/V7^3yv'77 

» :fcJ:tf#B«tfmWIS0 8/l 4 6, 3 8 5f 
"DMDf-f^7'l/-fV^fi>" rftb© 

[0027] if.%m<nmm±¥y yyu— is<fj*-?u 

t?fe5c fj'f7 , U-yf^^7'WClt #SiJfcx- 

©ir^^vh, *s«S$^5„ WtMIiL-C. 8lfs/ 
h t 0 ^-t/Vx-^ic:M-t--5v'— 5rv^rt7, 6, 5, 
4, 3, 2, 1, 0tf5:im« #f?M7i- 

h- t* ■< * 7° u-r i«m t± 7 v~- a ^ < 

ts: 5 0 1 -o© f y h W"<^^6) t> ? l o© t* y Y u^</u 
^©jl^fe{c:S^-4 ; /i'^MJtLTV^ c , iavS^ 

[002 8] f-^ 1 

40 *7'\/s(V%mtimU&iX'tetli< 71/-A 

J»M1'k:-fe^>'h'fbS*tSJ:5te-t-5ii-C*>«. i5iJ 
m±tiLt!y K^*f-f-57 f ^^7*WNrF^»42-o© 

»^^«>ii-5rt«5-e*5. «feici, ftifi^j' h (m 
sb) ^^-^5•r-^^7^-i>.»rB^ , ^ J ^'2S7 ^ -<^7 , ' 

5c 

[0 0 2 9] m 3 fcStlS Uft. f y h^#J^ffi©#lP D fc 

5f-f ^.7'Wv'— 7->-^.7J)SSr^i-c ^©^T-(±T 
so -f7r ^ h Sri£«-r5 <t 5 fc^^^^* 5 ^^^ 
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(5) 
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5o 

[0 0-3 0] m3<Dm-?i*,. rcO^fettv-^x^ 2 0^ 
(D^/^S LMi/7fAt:H»$^5o #DMD 1 4f2 

fc^oT#.^^DMD14-R, 14-G, tKlil 

10 0 3 1 ] El 3 (DDMD 1 4 jJSpi V 

hJfcfc^SivC^S. £#DMD»C*I*LT, **y-fc 

■e: ^*tfe©5 9-*^«lBtt-t^y*2y h^±^y 
/T3 o o/.3 5-6^ "Qmft&m&mt*?±;vmm&\ 

[0;0 3 2] : ^.ifclE«H:5«lfH:, ^y^fi^fin , 
— (raw ) (tK¥^>) lwJ:-5t>co^fc9 loco^^ey ir 

o-T.; - 5 9 — Si^OjgjRi-S 4 n — ft \c 1 n — (D^ ^ y 

•fe^*5*^rs*t*o y *fe/vSr*3gri:-5 4 c2-<^^ 9. - 
.—*■=?■» 1 ■ "^o ©59— slf^-efcSo 4 8 0O.. 

$ DMD 1 4 tt 1. 2 0©yu ^ . 

4 l.SrttSo -#^ci-y^'4 lf44.o — Sr^u *H6> : . ,» 
tt^^yir^cD|^l^P-^fe^-^SrS{f-i-^o ; v 

[0 0 3 3.].ft*»*p«*y#*^k«/jtilBJ*K:, #n,. 

— «4*©y^y ^»©l*fcSs^K*J^-cv^5 0 .|g4^^: 

tt,-.l*<oy-fe^ KR4.:2 U*»*Si^-CV^4v^iS4*co 
y-t.'jx Ki»*Sfca o y;tjyH»4 2l43fl(ODMD14 
©4k^n \ o-Sr-gftpy-fey h^/u— ^fcSatt ■ 

$H5 0 L^ot.Jts' h^v-^DMD 1 4 
■O cr — 1 / 4 A/t?^ So- 
lo 03 41 y ±v ysffr— ~?^<D*f— ton $41** 

So 

[0 0 3 5] J; tJfiMfflteli, 7Wi©f-^n-f^ 



5 

[0036] 1 7w- k<d?— #&u— yy\^xj- 

.*Kf&2*>])-b-y Vf^-W^y hn/J5n-K^ 
-K$*V ^l;f2©!)t!/ .Y**Ar--7o>\£ y hn- 1 

— hasp- FSiKssimtit&fta. 'S-y-ts' k^v- 

$ * ? * fc. tr y h i - h &m ux-fo 

So -©.t plCUTx #7 1/- Id, 4DMDC 
— as-?r^b«oy -fey h^/v— ^Sr^LT. ,tfct(!)7l/ 
— -M;r*H-5x— ^(O^t's/ h^n- h^5n— K$^T 

^^^^u^.^jx^,, . ... . ,- 

[0 0 3 7] ^fA2 0^^ ^ y ^T'U 

;■ > :•' ' ' • 

, y-fey hi^/^—Zf 1 N h^ai— ir>-^ a 

.. y ir y h Iffr—V 2 , r f .y. h K->— trls* b 
y -fe ^ b ifAr--f 3.> t* y h ^ h ix— >r c 
» -^y Yif>V—y ify h f is—? d . 

iijffi Lfd i 5 \C , ■ b — ^ ^^*J i tf 7*^ ^ 7* Is— 4 y 

[0 0 3.8] E!3<DDMD;1 4^ "MJt&i-S" b — fcoff 
LT*5t). ,#DMD140|nn-ii#DMDl 4 {CO 

^ttfc'&DMD 1 4 0I10DMDd-^t^^7"K 

^ixS'T-^w^i B-SrSff-TSo :hb3o©D- 
ttM^-TSa-'CfeS. Rfift£, ;4 80n-^tc^i- 

#DMD 1 4©^4 8 0#b— [i7 ? -f.^.7*W $tu 
5f-?rot*l' :J -4rSflt5. .>^f ) 0 3oOl4 8 

0#B-tt?StJ^-r5B— Cfo-So: . 

[0 0 3 9 ] E*»fe*J*IJ5 Oi 5.»v. DMD 14 ©DM 
DD.-tf 5/^ D-pg©ai(j:DMD 1 4 P B 1t?fi 

m.\C*7± y > $*lT^5o. DMD..1 4 <Dffe 

-^•W-i m<0^|-JC£;-rSB-tC*f-L-C v . #DMD T n-USfc 
S^Bj/^n-irgiK^nTV^. ,.m fis DMD-l-4 = 
-. R Of l,©n — li>7: B: y K— j R ,( 1) <£>% 1 CD b 

- i %Bft$ *fC ^ i i ^ » , D MD; 1 .. 4 - G <D • 
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%\<T>v — \±-fuyt A 1-G- (1) ^4n-|:»)S 
LTV^ C DMD 1 4 — BGDjgl <Dxx—\irfxi y#A\ 
-B (1) <^f|3n-K:*t/&LT^3 0 
[0040] fMlELfer t-flT, Igioyir^h 
^/W^L-Cft, SHi~5DMD P-fiDMD 1 4 
-ROl, 5, 9. . . 4 7 DMD 1 4 -GO 

2, 6, 1 0, . . . 4 7 8D- fciOTMDH- 
B<D3, 7, 11,... 479 "CfcSo # y i? y 
h/^-Vtt^/^^-^T^^^tlT^t), DMD 

[0 0 4 1] mFfSLfci 5*£, ^^^^Wtt^y-* 

V\> ^Jxfi, yiry N^4 2lc^^^fcyir^ h^^ 

MDn- flDMD 1 4— ROl, 5, 9, . . . 477 
N DMD14-GC02, 6, 1 0, . . . 4 7 8n 
*5<tt5DMD 14-BC0 3, 7, 11,... 47 

[0 0 4 2] MtSDMDn^-t V ± y h^^—^m 
[0 0 4 3] 5DMDO — Srft/j:5 y-fey h^/v 

coJ: 5 tw, #^^yir;W77VT!? Hi 1 ifioSEfc: 

^ fiDMD C3 — 1 (0 fc°^-£/V 1 % DMDa — 2(7)t°^ir 
A-4, DMDD-3^t7t;V3, 
©fc?**/U2*fc^5^— i**>5« no 

;ft/r^5*H^WWM|l0 8/3 o 0, 3 5 6^1^ 

[0 0 4 4] H4f±*«MtC|6o"C#^«y-fej/ h£ 
ff 0 «t 5fcfljfJ5fc$tbfc3<BOS LM0 8 x 8 fcf^-fe^lflS 
$r^i"o y.-fes' h^-7 B ^StLTl*^ocD4 

*oy-fes/ Mfi4 2*3fc5 0 SLM14«t5 4ffl 
^D-^SHTI/^o #DMD 1 4©^^^} 

So 

[0 0 4 5] I 2 i<DDMD L W^^r A 



70 

MO*tJStt*9— h£*T|Z|3<0;frfe<Dv'— <{r 

LMD^5r^J:t5rt^f^ 0 g(Di^ (eye' 
s integration ) ^7 A^^rtcO^/l-^f CD^t- 

io [0 04 6] 4*So**«K:ov^-c*«WSrBiM ttt 
[004 7] a±©ttWKBB LTI^KT^^i^t 

-So 

(i) . &K<D**!t&&it&Myt&m& (slm) * 

7^ HS»*ft-e*oT, tt2rifctt\ Wies LMrtfcfl- 
fairs n — flr« %&ir%ffim S L MO n - Srttgij LT*f 

js-ra s lmp- ^sh-s^tv^^ ^y-fe^b^ 

*HSi-<5 S LMp- t>mZV y h ^/^—y^lZ^B^^ 

30 Kf^^^-^^i:, mTlBSlcDy^^ h^/w^n- 
IE y ±r h ^IW-e^Sfc* y ir y h ^*5<J: 

[004 8] (2) . mi«IS^©^&t?feo-C, HUE 

40 [0049] o) . *igce*©#ifc-efcot\ «na 

[0050] (4) . MuSfStto^rSrefco-c. wis 
M&ti. ttlB^W ^f43HfWfc*T<fcK'3/ h!> 

so [005 1] (5) . »l«B«0*ife-cJboT, UtrlB 
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S LMT^^7'Wf-^Wlol42o»*7-lwMt 
3t>©-Cfe(9l|ij!5S LMx->©lo|±gl3<D;*7 7-fc 

[0052] (6) . ^i^fEm<o^fe-efcoT, ffrc 

[0053] (7) . mim^.n<o^m-vhox. 
[0054] (8) . iigfa*&©;frjfc-efco-c s tine 

^-TSD-tt^lESLlVKOTKVc-ICjeo-CJSt) y-t 

[0 0 5 5] (9) . ^13SfE^©*fe^fcoT, ttufE 
#J&-f- 6n- f* MG S L MO)M B-fciBoT*J9 MIS 

[0056] do) . t^y&mtQMftmm (s-. 

LM) £=fi-U *5 — /Ufe^U -^^5*7- 
i-^x •f^-v'7 i ^7'Wv'^fi.lI^lt.57-f7 

h&mxm-eibox. m^m*. #y-i?y h^i— 

h^v-y^ HufaSLM©D-§r#J.t)^T5^^s'7' ■' 
i:* IWEfc'^-fc/i'T*— feSlfy hV^J Nfcflrt"' 
3^—* £1 l©Dt^h yVv— — K1"3 *x y ! 

A— riW T^S H#!)tyh y*/V— 73s «t tJ?^ l <o % J 

fBo — vy**xy:/:i3j;tfmffE7^ ^K^f'/ 
T'Sri^tJal-r^^yT't, firlE y "fe y h iZ/V-^lfJlE 

fEf^-fe/^— Jdo^TttllSfiJ 9 MIT. n— >- 
^ 4 *7°U4 y7°*1&*)fe-t* : r y7°k 

[0 0 5 7] (1 1) . mi 0 3SIE©©^-efooT, 

tlZ£5\zmM£*iZT-¥7.7?.h&M*k<, ' 
.'[ 0,6.5 8 ] ( 1 2) . $ l"0'«B«O*ft-Cfcot, 

•y 7°\* 7 U— A^BK© 2 ^(Omm-f- ■£ * ■il±*7<<*t\ 
■eUft £ *V HiriE*- A * 7 * ttHftftKaTte t* y 
> 7 * > Sr^fl-t" 57-^ l-Stf -5 * :7W R$N 

[0 0 5 9] (1 3) . ftl O^fE^OTJgxTfcoT, 
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[00 6 0] (1 4) . Jgl 0gHE*©^8cTfcoT\ 

[00 6 1] (is) . Ii omm<r>3j&x*hiX, 

-?-7 7z h&H&m. , ; - •■■ 

[00 6 2] (16). S LMKg^fcTV^W 
jo v/^ilO, 2 OrtcOT— f7 7;^ hffii^&Tfco 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have many memory multiplexing space optical modulators (SLM), and the image based 
on the pixel data showing each color from which SLM differs is displayed. An image is the 
artifact reduction approach in the image display system combined in an image plane. This 
approach The step which identifies the SLM low which identifies said low of SLM which has a low 
location [ / in said SLM ], and corresponds, each 'reset group — said every — there is no SLM 
low which consists of some lows of SLM and moreover corresponds into the same reset group - 
-as — said every in a reset group — with the step which connects the low of SLM The step 
which loads the data which have a bit wait with said pixel data to the 1st reset group, The step 
which displays said data loaded to said reset group, The artifact reduction approach which 
consists of a step which repeats said loading step and said display step by turns among said 
reset groups about each reset group and each bit wait of said pixel data. 



[Translation done.] 
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approach The step which identifies the SLM low which identifies said low of SLM which has a low 
location [ / in said SLM J, and corresponds, each reset group — said every — there is no SLM 
low which consists of some Jowstbf SLM and moreover corresponds into the same reset group - 
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DETAILED DESCRIPTION ' ' 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the artifact reduction approach in the /display 
system which generates a color display especially using one or more space optical modulators 1 
about an image display system. 

[0002] ; . "' ; ' J"/'; * \ '/ < , i K ' \. " : ;; : ^ ; 

[Description of the Prior Art] It, is gradually used as what the image display system baWed'dn a 
space optical modulator (SLM:spatial light modolator) replaces with the image display system 
based on a cathode-ray tube. SLM used'for image display application is a pixel generating; ' u 
component array which 1 emits or reflects light in an image plane. It discriminates from a pixel and 
the' pixel [ generating component 1 itself is called a "pixel" in many cases. If it turns out that two or 
more pixels of a SLM array can be used for generating one pixel, this vocabulary is obvious from 

a context. ' V.'/",' - . '■" '" *u ' i 

[0003] r A digital micro mirror device (DMDidigital "micro-mi'rror. device) is drie sort of SLM/ DMD 
has the array of hundreds thru/or thousands of small inclination mirrors. Since it enables it to 
incline, each mirror is attached in one or more hinges laid in the stanchion, and spacing is taken 
by the opening from the lower layer control circuit. A control circuit gives electrostatic force 
and, thereby, each mirror inclines alternatively. The reinforcement of 1' pixel is given by each ' 
mirror component. \' " . — - ..*.». " ' , ^ " — • •» - ■-• 

[0004] The address of the mirror component of DMD can be carried out according to an 
individual so that an image may be demarcated by which pixel is turned on and off to given time 
amount. In order to carry out the address, of the mirror component of DMD, each . mirror ! 
component is connected with the memory cell which memorizes a little. data which determine the 
onroff condition i of an address signal. Addressing is Binary at the point that the address of each 
mirror component is carried out by the yes or low signal which shows whether a mirror * h "' ( 
component^ reflects light in an image plane. DMD "is loaded" by memorizing input data in a 
memory cell through the data joading circuit of the DMD array circumference of a mirror 
component, . \ \ ■« ^ 

[0005] Pixel dataware sent to the memory cell of DMD in a space "bit plane (bit-plane)" format 
In this format, data iare arranged by the bit wait (bit-weight) of every pixel and all pixels to each 
frame. In this f format, a grayscale image can be generated by carrying out the address of each 
mirror component during an one-frame period with the consecutive-addresses signal with which 
each expresses the bit wait from which the n bit pixel value of that mirror component differs.' , 
The time amount it is supposed that a mirror cpmponent continues being ON becomes long, so 
that the bit wait of the bit used for addressing is a high order. To the brightest reinforcemeht, 
whenever the address of the mirror component is carried out, it is set to ON. This is essentially 
pulse width modulation and many variations are possible for it. A migration image can be 
generated by carrying out the re-address of the DMD with the data to a continuous frame. 
[0006] One approach for a color image is using three DMD(s) per piece about each primary color 
(R, G, B). It converges the iight from each pixel to which DMD corresponds so that an observer- 
may perceive a desired color. Another approach is using the color wheel (color wheel) which has 
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one DMD and primary color partition. It is made to be unified to the color image with which the 
sequence of the data to various colors is carried out, they are synchronized to a color wheel, 
and a sequential image continues in an eye. By the 3rd approach, two DMD(s) are used, one side 
is used for the change between 2 colors, and it is used for another side displaying the 3rd color 
[0007] 

[Problem(s) to be Solved by the Invention] With any display systems, although that is right, the 
quality of the image from a DMD base display system improves by canceling the artifact. When 
an observer winks to the potential artifact, an eye is moved or a hand is shaken in front of an 
eye, a temporary border line which appears as a flash plate or a muscle is contained. Another 
artifact is a motion border line, and it appears as a false border line, when having run after the 
migration body by the eye. A false border line is a ghost image in a steep edge, or an artifact 
border line in the field which changes gently. There is also artifact of other type peculiar to the 
DMD display system which uses the data loading method learned as memory multiplexing 
[0008] 

[Means for Solving the Problem] One description of this invention is the artifact reduction 
approach in the image display system which has many memory multiplexing space optical 
modulators (SLM). In this kind of system, each SLM displays the image based on the data 
showing a different color in coincidence, and an image is combined in an image plane. SLM has a 
"corresponding" SLM low (raw) and it is a low which has a low corresponding location. For 
memory multiplexing, the low of SLM is connected within the reset group. Each reset group 
consists of some of each lows of SLM, and there is no corresponding SLM low into the same 
reset group. While carrying out loading of the data to SLM, the data which have a certain bit wait 
of pixel data are loaded to the 1st reset group. This data is displayed while the data which have 
a certain bit wait of pixel data are loaded to the next reset group. These loading and a display 
step are repeated to each reset group and each bit wait of pixel data. 

[0009] Si nee the advantage of this invention does not contain the SLM low to which a reset 
group corresponds, it is that the artifact by the periodicity of a split reset configuration is 
reduced. For example, if the split reset configuration is level, the inclination to perceive 
horizontal line structure will decrease. 

[0010] This invention is useful also to the single SLM system which displays serially the image of 
various colors which minded the color wheel using one SLM. In this case, there are only 1 set of 
SLM lows. The reset group to one color has a different low from the reset group to another 
color. 1 
[0011] 

[Embodiment of the Invention] Drawing 1 and drawing 2 are the block diagrams of the color 
display systems 10 and 20 based on SLM, respectively. The system 10 is using one SLM which 
displays the image of various colors through a color wheel serially. A system 20 uses three SLM 
(s) and the each displays in coincidence the data to the color from which an image differs. 
Irrespective of whether a color display is serially given like 'a system 10, or it is given to 
coincidence like a system 20, each system has many data channels and is made into the colors 
from which each channel differs so that a postscript may be carried out Generally, this invention 
reduces the artifact in the image displayed by changing the timing of the data of various 
channels. 

[0012] For example, SLM14 of a system 10 and SLM14 of a system 20 are the DMD molds SLM. 

In this invention, the memory multiplexing SLM is used so that a postscript may be carried out 

When SLM is DMD, this memory multiplexing is enabled by the latching property of the inclination 

mirror it is supposed that is set as ON or an off position until it is reset. With this property, when 

1 set of mirror components are already set up, 1 more set of mirror components can be loaded 

to a related memory cell. Thereby, a mirror component can share a memory cell. 

[0013] The image signal which a system 10 and a system 20 receive can be made into the analog 

signal changed into a digital format in a digital signal or the back. For example, a conversion 

number can be considered to be an analog signal like the broadcast television signal. 

[0014] Only the component important for the main screen processing is shown in drawing 1 and 

drawing 2 . Other components used for functions, such as synchronization and processing of an 
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audio signal, and closed KYAPUSHONINGU (closed. captioning), are not shown. 
[0015] A system 10 and a system 20 have the same configuration as a "front end" component, 
and contain the signal interface 11, the processing system 12, and frame memory 13 for giving 
digital image data to DMD14. These components are examined in*common to a system 10 and a 
system 20, and, the optical system to which DMD14 and two systems relate is examined 
separately. In examining a system 10 and a system 20 in common, DMD expresses much DMD14 
of one DMD of a system 10, or a system 20: 

[0016] The signal interface 11 receives an analog input signal, and divides it into a video signal, a 
synchronizing signal, and an audio signal. The signal interface 11 contains the A/D converter and 
color separator which change a signal into pixel data and separate brightness data from 
chrominance data, respectively. In the another example, before color separation performs A/D 
conversion; it is performed using an analog filter. / 1 

[0017] The processor system 12 prepares the pixel data displayed by carrying out various pixel 
processing tasks. The processor system 12 contains various; memory devices, such as the, field, 
a line buffer, etc. -which store pixel data during processing., . : - ? . , 

[0018] One task typically carried out by the processor system 12 is advance scan conversion of 
the interlaced data, and each field of the interlaced data is changed into a- perfect frame. Other 
processing tasks are a scaling, a color space conversion, or a gamma .correction, » Brightness and 
chrominance data are changed, into (RGB data into a color space conversion. Since gamma : 
compensation becomes unnecessary with the linearity property of DMD14, the :data in; which 
gamma compensation was carried out by the gamma correction are reverse-compensated. 
[0019] In the example. the processor system 12 contains the . "scanning-line video processor" \ 
which, carries, out computation tasks, such as advance scan conversion and a scaling. Thisv 
device is marketed from Texas Instruments, Inc.V and can perform line BAIRAIN processing of 
pixel data. . • -.^-v : "-. , , ! •.' - r . - - 1 . - .- - (v 

[0020LA frame. memory 13 receives the pixel data processed fromvthe processor system 12. r In 
an input or anLoutput, a frame memory J 3 -.changes data Jnto.a "bit plane" format, and sends bit 
plane data to DMD. As the Prior art examined, a. bit plane format is a. format pixel data are;> ; 
reconfigurated by whose" 1 bit wait;Thereby, each pixel of DMD14 .can answer the value, of 1 : bit J * 
data of a certain time amount, and can .be turned on and. off. r 

[0021] With the typical display system 10, a frame memory 13 is "double buffer" T memory,.and it 
means<having the capacity to atleast two disp|ay frames. While writing in the buffer to one : • \. ■ 
display frame, the buffer to the^display, frame of another side can be read to DMD14. Two buffers 
can be; controlled at a; "ping-pong" ceremony,:and DMD1 4 can obtain data continuously. 
[0022] As described above Jay. the Priory art, DMD 14 is a binary .device .which has the onroff 
condition- of each mirror component. The bit plane to .each bit of data is loaded by the pulsed : 
widthrmodulation sequence, and is displayed. To n bit pixel data, there is an n bit plane per frame 
period. During a frameiperiod, an observer unifies binary . data. and perceives various 
reinforcement of the image of the frame. ^ . .. j-,, .;. 

[0023] Next, one ; color is given at a stretch to each 1 frame of the RGB data to DMD14, and it is 
made to be divided in each frame of data with reference to drawing 1 and a system 10 to red, 
blue, and the data segment of Green. The display time amount of . each segment is synchronized 
by color FOIRU 17 which rotates one time for. every frame, and it is made to have data to one 
color to which DMD 14 minded [ suitable ] color FOIRU' 17 displayed. Therefore, time-multiplexing 
of the data channel to each color (R, G, and B) is carried out so that it.may have sequential data 
to a color with each various frames! ' -\ - ? -. . -t , , 

[0024] To the sequentiahcolor system 10, the white light is sent through condenser.lens 16a < 
from the light source 15, and it converges it^one on rotating color FOIRU 17. A color beam of 
light suits to the size of the mirror array of DMD by 2nd lens 16b. An image is projected on 
Screen 19 by the reflected light from DMD. The projection lens 18 is adjusted to .various screen 
sizes; t * 

[0025] With; reference to drawing 2 and a system 20, data are given along with every one 
different data paths [ three ] to .three DMD(s)14 about R, G, and B data* The white light is sent 
through condenser lens 26a from the light source 16, and it converges it through a color filter 27. 
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Each color filter 26 gives the light (R, G, and B) of a different color to DMD14, and the data to 
the color are displayed. The image from DMD14 is recombined by filter 26b, and it converges on 
the projection lens 18, and converges an image to Screen 19. one variation of a system 20 — 
one piece — large-sized — DMD has the field to each color. 

[0026] The comprehensive explanation to both a sequential color like a system 10 and a system 
20 and a multi-DMD system is indicated by some patents and patent application which Texas 
Instruments, Inc. yielded and received. U.S. Pat. Np. 5,079,544 "a standard independent 
digitization video system", U.S. Pat. No. 5,233,385 "white light strengthening color field 
sequential projection", the United States patent application 07th / No. 678,761 "the DMD 
architecture used for a pulse-width-modulation display system and timing", the United States 
patent application 08th / No. 147,249 "a digital television system", and the United States patent 
application 08th / No. 146,385 "a DMD display system" are contained in it Such each patent 
and patent application are incorporated here. 

[0027] The description of this invention is recognizing transition energy change arising on a bit 
plane display. On a bit plane display, segment ** of the sequence of display time amount, i.e., 
display time amount, is specified by the special data sequence about each bit wait of a pixel, 
display time amount [ as opposed to / as a simple example, can set the sequence over 8 bit pixel 
data to 7, 6, 5, 4, 3, 2, 1, and 0, and / each bit wait ] — the inside of a frame — one by one — 
short — **** — ** Transition energy is related for every transition from one bit level to 
another bit level. High transition energy can be perceived as artifact. 

[0028] One method of reducing a peak energy level "divides" a bit wait, and it is the display time 
amount over each **** bit wait not being continuous, and making it segmented during a frame 
period. For example, the display time amount over the most significant bit can be divided to two 
parts. Next, the data to the most significant bit (MSB) are twice displayed during a frame period, 
and each of that ON time amount is the one half of the total MSB time amount. 
[0029] The display sequence approach which can be used since it supplements with it as a 
substitute of the bit division approach described above to drawing 3 is shown. By this approach, 
transition energy is distributed so that the artifact may be reduced. 

[0030] This approach is enforced by the multi-SLM system of system 20 grade in the example of 
drawing 3 . Each DMD 14 receives red, Green, or blue data, therefore each is shown as DMD 14- 
R, 14-G, or 14-B. 

[0031] As for DMD 14 of drawing 3 , memory multiplexing of each is carried out. As described 
above, this means that data are loaded from the same memory cell as many mirror components. 
It connects with the reset line by which each mirror components which share a memory cell 
differ. There is a reset line of a mirror component and the same number per memory cell to 
Whole DMD. The mirror component connected to the specific reset line is a "reset group." 
About actuation, after data are loaded to all the memory cells to the reset group of a mirror 
component, the condition of these mirror components answers and changes to the reset signal 
on the reset line. It is indicated by/[ of the United States patent application which Texas 
Instruments, Inc. yields about the "split-reset" data loading method accompanying multiplexing 
and it of memory, and is incorporated here as refer to the receptacle / 08th ] No. 300/356 "the 
pixel control circuit for space optical modulators." 

[0032] In the example indicated here, memory multiplexing is based on a low (raw) (it is level), 
and the fan-out of the mirror component from one memory cell is 4. Therefore, the memory cell 
of 1 low is shared every 4 lows which a mirror component follows. The mirror component of 4 
lows which shares a memory cell is a mirror component of 1 "a block." DMD14 which has the 
mirror component of 480 lows has the block 41 of 120. Each block 41 has 4 lows and they 
receive data from the low with the same memory cell. 

[0033] Each low is connected to one of four reset lines like the typical memory multiplexing 
configuration. Although only one reset line 42 is shown, four reset lines are shown in drawing 4 . 
The reset line 42 is connected to the reset group containing the 1st low of three whole blocks of 
DMD14. Therefore, the reset group contains one fourth of the low numbers of all DMD(s)14. 
[0034] The data to a reset group are loaded in 1 time slice. While the data to the next reset 
group are loaded, the 1st reset group's mirror component answers a reset signal, and is turned 
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on and off. . . . 

[0035] The reset group who consists of a low which has the block.low number more same during 
data loading of a frame in a detail is loaded by the bit wait in the time slice of a frame period. A 
"time slice" is a part of frame period, and is a display period over the .least significant bit in , 
many cases. Although a time slice is too short and an. excessive time slice may not be allowed, 
generally it is determined by the persistence time of the least significant bit. 
[0036] As one example which carries out loading of the data of one frame, and is displayed. to up 
to the memory multiplexing system 20, the 1st reset group's bit n is loaded, then, the 2nd .reset 
groyp's bit n is loaded, then the 3rd reset group's bit n is loaded, and then the 4th reset group's 
bit n is loaded. Next, it is continued until the 1st reset group's bit n-1 is loaded, then the 2nd . 
reset group's bit n-1 is loaded and all all reset groups* bit waits are loaded below. Loading.of the 
data to each reset group / bit wait displays front reset group / bit wait data. This example does 
not necessarily require this, although a bit wait follows the same sequence to each reset group. 
In fact, in a reset group, various bit wait sequences are advantageous. Thus, all the bit waits [ as 
opposed to the frame in all DMD lows ] of data are loaded and displayed through those reset - 
groups during each frame period.i 

[0037] To the memory multiplexing display system of system 20 grade, special loading and the 
display pattern which optimize image quality are developed. In the example of drawing 3 , it can 
consider as the following patterns.. ■ .* 

the reset group 1, the, bit wait sequence a reset group 2, the?bit wait sequence b reset group 3, 
the bit wait sequence c. reset group 4 t and the bit wait sequenced — said — as carried r out, the 
bit wait of each sequence is changed among reset groups into loading and De Dis playing. 
[0038] DMD14 of drawing 3 has the "corresponding" low, and each n-±h low of DMD14 is in the 
same-location about each DMD14. Therefore, the 1st low of the. data with which the "1 " and 1st 
[ of each DMD14 ] DMD low which were marked is displayed is received. These three lows are 
corresponding lows. Similarly,-each No. 480 low of DMD14 to 480 low images receives the last 
low of ithe data displayed. These, three. No. 480 lows are corresponding lows. * ~ 
[0039] The association between the DMD lows and block lows of DMD1.4 is perpendicularly 
offset-among DMD14 like understanding from drawing. That is, each DMD low is associated with 
a different block low to 1 set of given corresponding lows of DMD14. For example, the 1st low of 
DMD14-R is associated with the 1st low of block 41 -R (1). However, the 1st low of DMD14-G 
supports the 4th low of block 41 -G (1). The 1st low of DMD14-B supports the 3rd low of block 
41 -B (1). v 

[0040Lthe DMD low which a low and said; thing- [ having carried out ] cohere and is associated to 
the 1st reset group — 1,5, and 9 of DMD 1 4-R ... 2, 6 and 10 of 477 lows and DMD14-G, and ... 
3, 7 and 11 of 478 lows and DMD14-B, and ... they are 479 lows/Each reset pattern is connected 
by the same pattern, and the, DMD low. is connected so that there may be no corresponding , 
DMD low into the same reset group. - • ; 

[0041] As described above, a display is generated by carrying out loading of the reset group of a 
nrtirror component, and resetting him. If a specific reset group is displayed, the associated DMD 
low does not, correspond, for example, the DMD low displayed when the reset group connected 
to the reset line 42 is displayed — 1,5 and 9 of DMD14-R, and ... 2, 6 and 10 of 477 lows and 
DMD14-G, and ... 3, 7 and 1 1 of 478 lows and DMD14-B, and ... they are 479 lows. 
[0042] Since association between a corresponding. DMD low and a reset group is non- 
homogeneity, the data to each color can follow the same pattern. However, since the transition 
times over each color differ, a transition peak is reduced. : 

[0043] Although said method of making a corresponding DMD low associated with a different 
reset group is turned to the level memory multiplexing DMD 14, the same concept is applicable to 
other memory multiplexing configurations. For example, memory multiplexing can be made into a 
vertical angle. The fan-out of each memory cell is a mirror component which follows 1 set of 
perpendiculars like [ in level memory multiplexing ]: however, data [ as opposed to / the block 
low meets the diagonal line and / the block low n ] — a DMD low — the pixel 1 of 1, and a DMD 
low — the pixel 4 of 2, and a DMD low — the data to the pixel 3 of 3 and the pixel 2 grade of 
DMD low 4 may be included There is a block low of 2n-1 to DMD which has n low. Diagonal 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2005/04/13 



JP.08-304720.A [DETAILED DESCRIPTION] 



6/7 ^— V 



memory multiplexing is indicated by the United States patent application 08th incorporated 
here / No. 300,356 at the detail. 

[0044] Drawing 4 shows the 8x8-pixel section of three SLM(s) constituted so that diagonal 
division reset might be performed according to this invention. There is every four reset line 42 of 
a to a different reset group. 4 sets of diagonal lows to which SLM14 corresponds are shown. 
Each matched-pairs angle low of DMD14 is associated with various reset groups. 
[0045] The same concept is applied to a system only with two DMD(s). Furthermore, to the 
single DMD system of system 10 grade, the correspondence between a DMD low and a reset 
group can be shifted for every color, and can realize the sequential version of the approach of 
drawing 3 . It can be made the business which reconfigurates a reset group and contains various 
SLM lows to each color. Since the integral (eye's integration) of an eye is based on the integral 
of the energy within a frame period, the artifact can be reduced by distributing an energy level 
appropriately within a frame period. 

[0046] Although this invention has been explained about the specific example, this specification 
does not have constraint-implications. If it is this contractor, various amelioration of not only 
other examples but the indicated example will be considered to be understanding with it being 
easy. Therefore, all amelioration that enters within the limits of the truth of invention shall go 
into a claim. 

[0047] The following terms are further indicated about the above explanation. 
(1) Have the memory multiplexing space optical modulator (SLM) of . large number, and the 
image based on the pixel data showing each color from which SLM differs is displayed. An image 
is the artifact reduction approach in the image display system combined in an image plane. This 
approach The step which identifies the SLM low which identifies said low of SLM which has a low 
location [ / in said SLM ], and corresponds, each reset group — said every — there is no SLM 
low which consists of some lows of SLM and moreover corresponds into the same reset group - 

- as — the inside of a reset group said every — with the step which connects the low of 

SLM The step which loads the data which have a certain bit wait of said pixel data to the 1st 
reset group, The step which displays said data loaded to said 1st reset group, The artifact 
reduction approach which consists of a step which repeats said loading step and said display 
step by turns among said reset groups about each reset group and each bit wait of said pixel 
data. 

[0048] (2) The artifact reduction approach in the reset group from whom it is an approach given 
in . 1st term, and said each low of a corresponding low differs. 

[0049] (3) It is the artifact reduction approach enforced so that it may be an approach given in . 
1st term and said repeat step may be loaded in various sequence to a reset group with said 
various bit waits. 

[0050] (4) It is the artifact reduction approach which it is an approach given in . 1st term, and 
said loading step and said display step are carried out within two continuous time slices of a 
frame period, and is determined by the display time amount over the data with which said time 
slice has a least significant bit wait substantially. 

[0051] (5) It is the artifact reduction approach which is a thing [ as opposed to / are an 
approach given in . 1st term, and / one / of said the SLM display data / to two colors / the 3rd 
color in one of said the SLM data ]. 

[0052] (6) The artifact reduction approach which is an approach given in . 1st term, and is a thing 
to the color from which said each SLM display data differs. 

[0053] (7) It is the artifact reduction approach that it is an approach given in . 1st term, and said 
SLM is a digital micro mirror device. 

[0054] (8) It is the artifact reduction approach that are an approach given in . 1st term, and said 
corresponding low meets said level low of SLM, and a reset group contains said level low. 
[0055] (9) It is the artifact reduction approach that are an approach given in . 1st term, and said 
corresponding low meets said diagonal low of SLM, and said reset group contains said diagonal 
low. 

[0056] (10) Have . memory multiplexing space optical modulator (SLM), and color FOIRU is 
minded. It is the artifact reduction approach in an image display system which displays serially 
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the image based on the pixel data showing a different color. This approach The step which 
assigns a reset group said low of SLM so that each reset group may consist of said some of lows 
of SLM, The step which loads the data which have a certain bit wait of said pixel data to the 1st 
reset group, The step which displays said data loaded to said 1st reset group, The step which 
repeats said loading step and said display step by turns among said reset groups about each 
reset group and each bit wait of said pixel data of the 1st color, The artifact reduction approach 
which assigns and consists of said loading and step which repeats a display step about said pixel 
data of the 2nd color so that said reset group may contain said various lows of SLM. 
[0057] (11) It is the artifact reduction approach enforced so that it may be an approach given in . 
10th term and said repeat step may be loaded in various sequence to a reset group with said 
various bit waits. 

[0058] (12) It is the artifact reduction approach which it is an approach given in . 10th term, and 
said loading step and said display step are carried out within two continuous time slices of a 
frame period, and is determined by the display time amount over the data with which said time 
slice has a least significant bit wait substantially. 

[0059] (13) It is the artifact reduction approach that are an approach given in . 10th term, and 
said reset group contains said diagonal low of SLM. 

[0060] (14) It is the artifact reduction approach that are an approach given in . 10th term, and 
said reset group contains said level low of SLM. 

[0061] (15) It is the artifact reduction approach that it is an approach given in . 10th term, and 
said SLM is a digital micro mirror device. 

[0062] (16) It is the display system 10 based on .SLM, and the artifact reduction approach in 20, 
and the image is based on the data displayed by the bit wait to the level on the strength by 
which pulse width modulation was carried out. This approach can be used for the single SLM 
system 10 which generates the image of various colors serially during the multi-SLM system 20 
which displays the image of various colors in coincidence, or each frame period. To the multi- 
SLM system 20, this approach is used for SLM14 which has the "reset group" by whom memory 
multiplexing was done, and who is loaded to various time amount and displayed. The low to which 
SLM corresponds is various reset groups and eclipse ****** with association. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the artifact reduction approach in the display 
system which generates a color display especially using one or more space optical modulators 
about an image display system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] It is gradually used as what the image display system based on a 
space optical modulator (SLM:spatial light modolator) replaces with the image display system 
based on a cathode-ray tube. SLM used for image display application is a pixel generating 
component array which emits or reflects light in an image plane. It discriminates from a pixel and 
the pixel generating component itself is called a "pixel" in many cases. If it turns out that two or 
more pixels of a SLM array can be used for generating one pixel, this vocabulary is obvious from 
a context 

[0003] A digital micro mirror device (DMDrdigital micro-mirror device) is one sort of SLM. DMD 
has the array of hundreds thru/or thousands of small inclination mirrors. Since it enables it to 
incline, each mirror is attached in one or more hinges laid in the stanchion, and spacing is taken 
by the opening from the lower layer control circuit. A control circuit gives electrostatic force 
and, thereby, each mirror inclines alternatively. The reinforcement of 1 pixel is given by each 
mirror component. 

[0004] The address of the mirror component of DMD can be carried out according to an 
individual so that an image may be demarcated by which pixel is turned on and off to given time 
amount. In order to carry out the address of the mirror component of DMD; each mirror 
component is connected with the memory cell which memorizes a little data which determine the 
on-off condition of an address signal. Addressing is binary at the point that the address of each 
mirror component is carried out by the yes or low signal which shows whether a mirror 
component reflects light in an image plane. DMD "is loaded" by memorizing input data in a 
memory cell through the data loading circuit of the DMD array circumference of a mirror 
component. 

[0005] Pixel data are sent to the memory cell of DMD in a space "bit plane (bit-plane)" format 
In this format, data are arranged by the bit wait (bit-weight) of every pixel and all pixels to each 
frame. In this format, a gray scale image can be generated by carrying out the address of each 
mirror component during an oneHrame period with the consecutive-addresses signal with which 
each expresses the bit wait from which the n bit pixel value of that mirror component differs. 
The time amount it is supposed that a mirror component continues being ON becomes long, so 
that the bit wait of the bit used for addressing is a high order. To the brightest reinforcement, 
whenever the address of the mirror component is carried out, it is set to ON. This is essentially 
pulse width modulation and many variations are possible for it. A migration image can be 
generated by carrying out the re-address of the DMD with the data to a continuous frame. 
[0006] One approach for a color image is using three DMD(s) per piece about each primary color 
(R, G, B). It converges the light from each pixel to which DMD corresponds so that an observer 
may perceive a desired color. Another approach is using the color wheel (color wheel) which has 
one DMD and primary color partition. It is made to be unified to the color image with which the 
sequence of the data to various colors is carried out, they are synchronized to a color wheel, 
and a sequential image continues in an eye. By the 3rd approach, two DMD(s) are used, one side 
is used for the change between 2 colors, and it is used for another side displaying the 3rd color. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] With any display systems, although that is right, the 
quality of the image from a DMD basei display system improves by canceling the artifact. When 
an observer winks to the potential artifact, an eye \s moved or a hand is shaken in front of an 
eye, a temporary border line'which appears f as a flash plate or a muscle is contained. Another 
artifact is a motion border line, and it appears as a false border line, when having run after the 
migration body by the eye. A false border line is a ghost image in a steep edge, or an artifact 
border line in the field which changes gently. There is also artifact of other type peculiar to the 
DMD display system which uses the data loading method learned as memory multiplexing. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be, translated. . 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] One description of this invention is the artifact reduction 
approach in the image display system which has many memory multiplexing space optical 
modulators (SUi/l). In this kind of system, each. SLM displays the image based on the data 
showing a different color in coincidence, arid an image is combined in an image plane.. SLM has a 
"corresponding" SLM low (raw) and it is a low which has'a low corresponding location. For 
memory multiplexing, the low of SLM is connected within the reset group. Each reset group 
consists of some of each lows of SLM, and there is no corresponding SLM low into tVi'e same 
reset group. While carrying out loading of the data to SLM, the data which have a certain bit wait 
of pixel data are loaded to the 1st reset group. This data is displayed while' ftib data which have 
a certain bit wait* of pixel da& are loaded to the next r^set group; These loading and a display 
step are repeated to each reset group and each bit wait of pixel data. 

[0009] Since the advantage of this invention does not contain the SLM low to which a reset 
group corresponds, it is that the artifact by the periodicity of a split reset configuration is 
reduced. For example, if the split reset configuration is level, the incjination to .perceive 
horizontal line structure will decrease!'/ ';* ' " -->■*-- - 

[0010] This invention is useful also to the single. SLM system which dispjays seriallylhe image of 
various colors which minded the color wheiel using one SLM. In this case, there are only 1 set of 
SLM lows. The reset group to one color has a different low from the reset group to another 
color. *' ' ' ' / ' * ■ ' / ' : 

[ooii] ' ' ' . ' ! ' .' i (> /: t ; ; ; ' .', v; ... 

[Embodiment of the Invention] Drawing 1 and drawing 2 aret the block diagrams of the color 
display systems 10 and 20 based on SllM, respectively. The system 10 is using one SLM which 
displays "the' image of various colors through a color' wheel serially. A system 20 uses three SLM* 
(s) and the each displays in coincidence the data to the color from which an image differs. 
Irrespective of whether a color display" is serially given like a system" 10,^or it is given to 
coincidence like a system 20, each system has many data channels and is made into the colors 
from which each channel differs so that a postscript may be carried put Generally] this invention 
reduces the artifact in the image displayed by changing the timing of the data of various 
channels. ' t . . 1 .*>'.."'.'*..-■''* 

[0012] For example, SLM14 of a system 10 and SLM 14 of a system 20 are the DMD molds SLM. 
In this invention, the. memory multiplexing SLM is used so that a postscript may be carried out! 
When SLM is DMD, this memory multiplexing is enabled by the latching property of the inclination 
mirror it is supposed that is set as ON or an off position, until it is reset. With this property,, when 
1 set of mirror components are already set up, 1 more set of mirror components can be loaded 
to a related memory cell. Thereby, a mirror component can share a memory cell. 
[0013] The image signal which a system 10 and a system 20 receive can be made into the analog 
signal changed into a digital format in a digital signal or the back. For example, a conversion 
number can be considered to be an analog signal like the broadcast television signal. 
[0014] Only the component important for; the main screen processing is shown in drawing 1 and 
drawing 2 Other components used for functions, such as synchronization and processing of an 
audio signal, and closed KYAPUSHONINGU, (closed captioning), are not shown. 
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[0015] A system 10 and a system 20 have the same configuration as a "front end" component, 
and contain the signal interface 1 1, the processing system 12, and frame memory 13 for giving 
digital image data to DMD14. These components are examined in common to a system 10 and a 
system 20, and the optical system to which DMD14 and two systems relate is examined 
separately. In examining a system 10 and a system 20 in common, DMD expresses much DMD14 
of one DMD of a system 10, or a system 20. 

[001 6] The signal interface 1 1 receives an analog input signal, and divides it into a video signal, a 
synchronizing signal, and an audio signal. The signal interface 1 1 contains the A/D converter and 
color separator which change a signal into pixel data and separate brightness data from 
chrominance data, respectively. In the another example, before color separation performs A/D 
conversion, it is performed using an analog filter. 

[0017] The processor system 12 prepares the pixel data displayed by carrying out various pixel 
processing tasks. The processor system 12 contains various memory devices, such as the field, 
a line buffer, etc. which store pixel data during processing. 

[0018] One task typically carried out by the processor system 12 is advance scan conversion of 
the interlaced data, and each field of the interlaced data is changed into a perfect frame. Other 
processing tasks are a scaling, a color space conversion, or a gamma correction. Brightness and 
chrominance data are changed into RGB data into a color space conversion. Since gamma 
compensation becomes unnecessary with the linearity property of DMD14, the data in which 
gamma compensation was carried out by the gamma correction are reverse-compensated. 
[0019] In the example, the processor system 12 contains the "scanning-line video processor" 
which carries out computation tasks, such as advance scan conversion and a scaling. This 
device is marketed from Texas Instruments, Inc., and can perform line BAIRAIN processing of 
pixel data. 

[0020] A frame memory 13 receives the pixel data processed from the processor system 12. In 
an input or an output, a frame memory 13 changes data into a "bit plane" format, and sends bit 
plane data to DMD. As the Prior art examined/a bit plane format is a format pixel data are 
reconfigurated by whose bit wait. Thereby, each pixel of DMD14 can answer the value of 1 bit 
data of a certain time amount, and can be turned on and off. 

[0021] With the typical display system 10, a frame memory 13 is "double buffer" memory, and it 
means having the capacity to at least two display frames. While writing in the buffer to one 
display frame, the buffer to the display frame of another side can be read to DMD 14. Two buffers 
can be controlled at a "ping-pong" ceremony, and DMD 14 can obtain data continuously. 
[0022] As described above by the Prior art, DMD14 is a binary device which has the on-off 
condition of each mirror component. The bit plane to each bit of data is loaded by the pulse- 
width-modulation sequence, and is displayed. To n bit pixel data, there is an n bit plane per frame 
period. During a frame period, an observer unifies binary data and perceives various 
reinforcement of the image of the frame. 

[0023] Next, one color is given at a stretch to each frame of the RGB data to DMD14, and it is 
made to be divided in each frame of data with reference to drawing 1 and a system 10 to red, 
blue, and the data segment of Green. The display time amount of each segment is synchronized 
by color FOIRU 17 which rotates one time for every frame, and it is made to have data to one 
color to which DMD14 minded [ suitable ] color FOIRU 17 displayed. Therefore, time-multiplexing 
of the data channel to each color (R, G, and B) is carried out so that it may have sequential data 
to a color with each various frames. 

[0024] To the sequential color system 10, the white light is sent through condenser lens 16a 
from the light source 15, and it converges it one on rotating color FOIRU 17. A color beam of 
light suits to the size of the mirror array of DMD by 2nd lens 16b. An image is projected, on 
Screen 19 by the reflected light from DMD. The projection lens 18 is adjusted to various screen 
sizes. 

[0025] With reference to drawing 2 and a system 20, data are given along with every one 
different data paths [ three ] to three DMD(s)14 about R, G, and B data. The white light is sent 
through condenser lens 26a from the light source 16, and it converges it through a color filter 27. 
Each color filter 26 gives the light (R, G, and B) of a different color to DMD14, and the data to 
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the color are displayed. The image from DMD14 is recombined by filter 26b, and it converges on 
the projection lens 18, and converges an image to Screen 19. one variation of a system 20 — 
one piece — large-sized — DMD has the field to each color. . 

[0026] The comprehensive explanation to both a sequential color like a system 10 and a system 
20 and a multi-DMD system is indicated by some patents and patent application which Texas 
Instruments, Inc. yielded and received. U.S. Pat. No. 5,079,544 "a, standard independent 
digitization video system", U.S. Pat No. 5,233,385 ''white light strengthening color field 
sequential projection", the United States patent application 07th / No. 678,761 "the DMD 
architecture used for a pulse-width-modulation display system and timing", the United States 
patent application 08th / No. 147,249 "a digital television system", and the United States patent 
application 08th / No. 146,385 "a DMD display system" are contained in it Such each patent 
and patent application are incorporated here. 

[0027] The description of this invention is recognizing transition energy change arising on a bit 
plane display. On a bit plane display, segment ** of the sequence, of display time amount, i.e., . 
display time amount, is specified by the special data sequence about each bit wait of a pixel, 
display time amount [ as opposed to / as a simple example, can set the sequence over 8 bit pixel 
data to 7, 6, 5, 4, 3, 2, 1, and 0, and / each bit wait ] — the inside of a frame — one by one — 
short — **** — ** Transition energy is related for every transition from one bit level to 
another bit level. High transition energy can be perceived as artifact, . , 
[0028] One method of reducing a peak energy level "divides" a bit wait, and it is the display time 
amount over each ***** bit wait not being continuous,, and making it segmented during a frame 
period. For example* the display time amount over the most significant bit can be divided to two 
parts. Next, the data to the most significant bit (MSB) are twice displayed during a frame period, 
and each of that ON time amount is the. one halfof the total MSB timeamount. : 7 
[0029]; The display sequence. approach which can be used since it supplements with it as a J ■ 
substitute of the bit division-approach-described above to drawing- 3 is shown. By this approach, 
transition energy :is distributed so, that the artifact may be reduced. V : - - . ; 

[0030] This approach is enforced by the multi-SLM system of system 20 grade in the. example of 
drawing 3 . Each DMD14 receives red,-Green, or blue data, therefore each is shown as DMD14- 
R, 14-G, or 14-B. v ; . , -. c 

[0031] lAs for DMD14 of drawing 3 , memory multiplexing of each is carried out As described 4 
above, this means that data are loaded from the same memory cell as many mirror components. 
It connects with the reset line by which each mirror components which share a memory. cell 
differ. There is a reset line of a mirror component and the same number per memory cell to 
Whole DMD. The mirror component connected to the specific reset line is a "reset group." 
About actuation/ after data are loaded to all the memory, cells to the reset group, of. a mirror 
component, the condition of these mirror components answers .and changes to the reset signal 
on the reset line. It is indicated by/[ of the United States patent application which Texas 
Instruments, Inc. yields about the "split-reset" data loading method accompanying : multiplexing 
and it of memory, and is. incorporated here as refer to the receptacle / 08th ] No. 300/356 "the 
pixel control circuit for space optical modulators." 

[0032] In the example indicated here, memory multiplexing is based on a low (raw) (it is level), 
arid the fan-out of the mirror component from one memory cell is 4. Therefore, the memory cell 
of 1 low is shared every 4 lows which a mirror component follows. The mirror component of 4 
lows which shares a memory cell is a mirror component of 1 "a block" DMD14 which has the 
mirror component of 480 lows has the block. 41 of 120. "Each block 41 has 4 lows and they 
receive data from the low with the same memory cell. r 

[0033] Each low is connected to one of four reset line's like the typical memory multiplexing 
configuration. Although only one reset line 42 is shown, four reset lines are shown in drawing 4 . 
The reset line 42 is connected to the reset group containing the 1st low of three whole blocks of 
DMD14. Therefore, the reset group contains one fourth bf the low numbers of all DMD(s)14. 
[0034] The data to a reset group are loaded in 1 time slice. While the data to the next reset 
group are loaded, the 1st reset group's mirror component answers a reset signal, and is turned 
on and off. . 
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[0035] The reset group who consists of a low which has the block low number more same during 
data loading of a frame in a detail is loaded by the bit wait in the time slice of a frame period. A 
"time slice" is a part of frame period, and is a display period over the least significant bit in 
many cases. Although a time slice is too short and an excessive time slice may not be allowed, 
generally it is determined by the persistence time of the least significant bit. 
[0036] As one example which carries out loading of the data of one frame, and is displayed to up 
to the memory multiplexing system 20, the 1st reset group's bit n is loaded, then, the 2nd reset 
group's bit n is loaded, then the 3rd reset group's bit n is loaded, and then the 4th reset group's 
bit n is loaded. Next, it is continued until the 1st reset group's bit n-1 is loaded, then the 2nd 
reset group's bit n-1 is loaded and all all reset groups' bit waits are loaded below. Loading of the 
data to each reset group / bit wait displays front reset group / bit wait data. This example does 
not necessarily require this, although a bit wait follows the same sequence to each reset group. 
In fact, in a reset group, various bit wait sequences are advantageous. Thus, all the bit waits [ as 
opposed to the frame in all DMD lows ] of data are loaded and displayed through those reset 
groups during each frame period. 

[0037] To the memory multiplexing display system of system 20 grade, special loading and the 
display pattern which optimize image quality are developed. In the example of drawing 3 , it can 
consider as the following patterns. 

the reset group 1, the bit wait sequence a reset group 2, the bit wait sequence b reset group 3, 
the bit wait sequence c reset group 4, and the bit wait sequence d — said — as carried out, the 
bit wait of each sequence is changed among reset groups into loading and De Dis playing. 
[0038] DMD14 of drawing 3 has the "corresponding" low, and each n-th low of DMD14 is in the 
same location about each DMD14. Therefore, the 1st low of the data with which the "1" and 1st 
[ of each DMD14 ] DMD low which were marked is displayed is received. These three lows are 
corresponding lows. Similarly, each No. 480 low of DMD14 to 480 low images receives the last 
low of the data displayed. These three No. 480 lows are corresponding lows. 
[0039] The association between the DMD lows and block lows of DMD14 is perpendicularly 
offset among DMD14 like understanding from drawing. That is, each DMD low is associated with 
a different block low to 1 set of given corresponding lows of DMD14. For example, the 1st low of 
DMD14-R is associated with the 1st low of block 41-R (1). However, the 1st low of DMD14-G 
supports the 4th low of block 41 -G (1). The 1st low of DMD14-B supports the 3rd low of block 
41-B(1). 

[0040] the DMD low which a low and said thing [ having carried out ] cohere and is associated to 
the 1st reset group — 1,5, and 9 of DMD14-R ... 2, 6 and 10 of 477 lows and DMD14-G, and ... 
3, 7 and 1 1 of 478 lows and DMD14-B, and ... they are 479 lows. Each reset pattern is connected 
by the same pattern, and the DMD low is connected so that there may be no corresponding 
DMD low into the same reset group. 

[0041] As described above, a display is generated by carrying out loading of the reset group of a 
mirror component, and resetting him. If a specific reset group is displayed, the associated DMD 
low does not correspond, for example, the DMD low displayed when the reset group connected 
to the reset line 42 is displayed — 1,5 and 9 of DMD14-R, and ... 2, 6 and 10 of 477 lows and 
DMD14-G, and ... 3, 7 and 11 of 478 lows and DMD14-B, and ... they are 479 lows. 
[0042] Since association between a corresponding DMD low and a reset group is non- 
homogeneity, the data to each color can follow the same pattern. However, since the transition 
times over each color differ, a transition peak is reduced. 

[0043] Although said method of making a corresponding DMD low associated with a different 
reset group is turned to the level memory multiplexing DMD 14, the same concept is applicable to 
other memory multiplexing configurations. For example, memory multiplexing can be made into a 
vertical angle. The fan-out of each memory cell is a mirror component which follows 1 set of 
perpendiculars like [ in level memory multiplexing ]. however, data [ as opposed to / the block 
low meets the diagonal line and / the block low n ] — a DMD low — the pixel 1 of 1, and a DMD 
low — the pixel 4 of 2, and a DMD low — the data to the pixel 3 of 3 and the pixel 2 grade of 
DMD low 4 may be included There is a block low of 2n-1 to DMD which has n low. Diagonal 
memory multiplexing is indicated by the United States patent application 08th incorporated 
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here / No. 300,356 ; at the detail. J .': 

[0044] Drawing 4 shows the 8x8-pixel section of three SLM(s) constituted so that diagonal 
division reset might be performed according to this invention. There is every four reset line 42 of 
a to a different reset group. 4 sets of diagonal lows to which SLM14 corresponds are shown. 
Each matched-pairs angle low of DMD14 is associated with, various reset groups. 
[0045] The same concept is applied to a system only with two DMD(s). Furthermore, to the 
single DMD system of system 10 grade, the correspondence between a DMD low and a reset 
group can be shifted for every color, and can realize the sequential version of the approach of 
drawing 3 . It can be made the business which reconfigurates a reset group and contains various 
SLM lows to each color. Since the integral (eye's integration) of an eye is based on the integral 
of the energy within a . frame period, the artifact can be reduced by distributing an energy level 
appropriately within a frame period. 

[0046] Although this .invention has been explained about the specific example, this specification . 
does not have constraint-implications. If it is this contractor, various amelioration of not only 
other ,examples but the indicated example will be considered to be understanding with it being 
easy. Therefore, all amelioration that enters within the limits, of the truth of invention shall go 
into a .claim. . ;r . - ; * ■ 

[0047] The following terms are further indicated about the above explanation. 
(1) Have the memory multiplexing^space optical modulator (SLM) of . large number, and the 
image based on the pixel data showing each color from which SLM differs is displayed.. An image 
is the artifact-reduction approach in the image display system combined in an image plane. This 
approach The step which identifies the SLM low which identifies said low of SLM which has a low 
location [ / in said SLM ], and corresponds, each reset group — said every — there is no SLM . 
low which consists of some lows of SLM and moreover corresponds into the same reset group - 
- as — the inside of a reset group — said every — with the step which .connects the low of 
SLM The step which loads the data which have a certain bit wait of said pixel data to-the 1st 
reset group, The step which^displays said data Joaded to said 1st reset group, The artifact 
reduction approach which consists of a step which repeats said loading step and said display 
step by turns among said reset groups about each reset group and each bit wait of said pixel 
data. 

[0048] (2) The artifact reduction approach in the reset group from whom it is an approach given 
in . 1st term, and said each low of a corresponding low differs. 

[0049] (3) It is the artifact reduction approach enforced so that it may be an approach given in . 
1st term and said repeat step may be loaded in various sequence to a reset group with said 
various bit waits. 

[0050] (4) It is the artifact reduction approach which it is an approach given in . list term, and 
said loading step and said display step are carried out within two continuous time slices of a 
frame period, and is determined by the display time amount over the data with which said time 
slice has a least significant bit wait substantially. 

[0051] (5) It is the artifact reduction approach which is a thing [ as opposed to / are an 
approach given in . 1st term, and / one / of said the SLM display data / to two colors / the 3rd 
color in one of said the SLM data ]. 

[0052] (6) The artifact reduction approach which is an approach given in . 1st term, and is a thing 
to the color from which said each SLM display data differs. 

[0053] (7) It is the artifact reduction approach that it is an approach given in . 1st term, and said 
SLM is a digital micro, mirror device. 

[0054] (8) It is the artifact reduction approach that are an approach given in . 1st term, and said 
corresponding low meets said level low of SLM, and a reset group contains said level low. 
[0055] (9) It is the artifact reduction approach that are an approach given in . 1st term, and said 
corresponding low meets said diagonal low of SLM, and said reset group contains said diagonal 
low. 

[0056] (10) Have . memory multiplexing space optical modulator (SLM), and color FOIRU is 
minded. It is the artifact reduction approach in an image display system which displays serially 
the image based on the pixel data showing a different color. This approach The step which 



http://www4.ipdLncipi.gojp/cgi-bin/tran_web_cgLejje 



2005/04/13 



JP.08-304720.A [MEANS] 



6/6 s<—i> 



assigns a reset group said low of SLM so that each reset group may consist of said some of lows 
of SLM, The step which loads the data which have a certain bit wait of said pixel data to the 1st 
reset group, The step which displays sajd data loaded to said 1st reset group, The step which 
repeats said loading step and said display step by turns among said reset groups about each 
reset group and each bit wait of said pixel data of the 1st color, The artifact reduction approach 
which assigns and consists of said loading and step which repeats a display step about said pixel 
data of the 2nd color so that said reset group may contain said various lows of SLM. 
[0057] (1 1) It is the artifact reduction approach enforced so that it may be an approach given in . 
10th term and said repeat step may be loaded in various sequence to a reset group with said 
various bit waits. 

[0058] (12) It is the artifact reduction approach which it is an approach given in . 10th term, and 
said loading step and said display step are carried out within two continuous time slices of a 
frame period, and is determined by the display time amount over the data with which said time 
slice has a least significant bit wait substantially. 

[0059] (13) It is the artifact reduction approach that are an approach given in . 10th term, and 
said reset group contains said diagonal low of SLM. 

[0060] (14) It is the artifact reduction approach that are an approach given in . 10th term, and 
said reset group contains said level low of SLM. 

[0061] (15) It is the artifact reduction approach that it is an approach given in . 10th term, and 
said SLM is a digital micro mirror device. 

[0062] (16) It is the display system 10 based on .SLM, and the artifact reduction approach in 20, 
and the image is based on the data displayed by the bit wait to the level on the strength by 
which pulse width modulation was carried out. This approach can be used for the single SLM 
system 10 which generates the image of various colors serially during the multi-SLM system 20 
which displays the image of various colors in coincidence, or each frame period. To the multi- 
SLM system 20, this approach is used for SLM14 which has the "reset group" by whom memory 
multiplexing was done, and who is loaded to various time amount and displayed. The low to which 
SLM corresponds is various reset groups and eclipse ****** with association. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the SLM base display system which gives a color image using 
one SLM and color FOIRU. 

[Drawing 2] The block diagram, of v the vdisplay Ai systepri>based on SLM which gives a color image 
using much SLM(s). 

[Drawing 3] Drawing showing how to reduce the artifact in the system of drawing 2 which has 
the level memory multiplexing SLM. 

[Drawing 4] Drawing showing the approach for SLM by which memory multiplexing is carried out 
at a vertical angle. 
[Description of Notations] 

10 20 Color display system based on SLM 

1 1 Signal Interface 

12 Processing System 

13 Frame Memory 

14, 14R, 14-B, 14-G Digital mirror device 
1 5 Light Source 
1 6a, 1 6b Lens 

17 Color FOIRU 

18 Projection Lens 

19 Screen 

26a, 26b Condenser lens 
27 Color Filter 
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* NOTICES * . . . 

JPO and NCIPIare not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may notVeflect the original 

precisely. 1 1 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 4] 
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[Drawing 2] 
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